x, t and g x, t are real analytic functions in x and t, 2aπ p − periodic in x, and quasi-periodic in t with frequencies ω 1 , . . . , ω m . Under some odd-even property of f x, t and g x, t , we obtain the existence of invariant curves for the above equations by a variant of small twist theorem. Then all solutions for the above equations are bounded in the sense of sup t∈R |x t | < ∞.
Introduction
The Kolmogorov-Arnold-Moser KAM theory was developed for conservative Hamiltonian dynamical systems that are nearly integrable. Integrable systems in their phase space contain lots of invariant tori, and KAM theory establishes persistence of such tori, which carry quasi-periodic motions, whereas parallel results exist for other classes of dynamical systems as well. In particular, the reversible KAM theory starting with Moser's paper 1 is to a great extent parallel to the Hamiltonian ones, see 2-6 and references therein. In the case of reversible diffeomorphisms, however, some special effects are exhibited 7 , and the weakly reversible KAM theory has been developed in 8, 9 .
In this paper, we will consider the P -Laplace equations with quasi-periodic reversible structure. Firstly, we give some concepts of reversible system, a mechanical system of s particles with the interaction forces which are independent of velocities or even functions in velocities; such a system ruled by the Newton equation, In 12 Liu considered the following quasi-periodic mappings:
where f and g are quasi-periodic in x with frequencies μ 1 , . . . , μ m and real analytic in x and y, the variable y ranges in a neighborhood of the origin of the real line R, and ω is a positive constant. He supposes that the mapping A is reversible with the involution R : x, y → −x, y , that is, RAR A −1 . Such a map is often met when the vector field is quasi-periodic in time and reversible with respect to the involution R. In fact, the phase flow induces such a map on a cross-section transversal to the vector field.
The invariant curve theorem of reversible systems was first obtained by Moser 1 who then developed it 13 for continuous systems , it was also developed by Sevryuk 9 for both continuous and discrete system . In 1 , the author also studied the existence of invariant tori of a reversible system depending quasi-periodically on time. In 12 Liu obtained an invariant curve theorem for reversible quasi-periodic mappings, as application, he studies the existence of quasi-periodic solutions and the boundedness of solutions for a pendulumtype equation
and an asymmetric oscillator depending quasi-periodically on time. By some theorems in 12 , in this paper, we consider two-order differential equations 
Coordination Transformation
In this section we first make a coordination transformation then study the boundedness of all solutions of the new system. 
3.1
It is easy to verify that planar system 3.1 is reversible with respect to the involution R : x, y → −x, y . Since we are concerned with the boundedness of solutions and the existence of quasiperiodic solutions with large amplitude, we may assume |y| ≥ 1. Instead of considering planar system 3.1 , we are concerned with the following system:
3.2
We will prove that if t x , y x is a solution of system 3.2 , then |y| is bounded.
Poincaré Map
In this section, we first introduce new action variable then give an expression for the Poincaré map of the new system. Introduce a new action variable v and a small parameter ε as follows:
So system 3.2 is changed into the following form:
4.2
It is easy to verify that system 4.2 is reversible with respect to the involution t, v → −t, v . We make the ansatz that the solution t x, v 0 , t 0 , ε , ρ x, v 0 , t 0 , ε has the following form:
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The functions T and V satisfy
4.4
Denote by P the Poincaré map of 4.2 ; then, from the above equations, it is easy to see that
The Proof of Theorem 2.1
In this part, we will prove the map P has an invariant curve, and then boundedness of solutions of 1.5 follows from the standard arguments 14-18 . In the following, we will apply the invariant curves of quasi-periodic reversible mapping theorem to prove our conclusion. Now we state Liu's result 12 . Consider the map 
5.2
Note that 
